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(57) ABSTRACT

Disclosed 1s a pre-heater for vehicles comprising: A PTC
clement module 1including a positive terminal composed of
two sheets, an upper sheet of which has a fastening hole and
upward bended ribs formed at opposite edges of the fasten-
ing hole; a rning-shaped insert insulator inserted between the
ribs; a PTC element inserted into an inside of the insert
imnsulator, a bottom surface of which 1s 1n contact with a
lower sheet of the positive terminal; one heat fin assembly
closely fastened to one surface of the PIC element; another
heat fin assembly fastened to the other surface of the PTC
clement through the medium of a positive terminal and an
entire surface msulator; and a fasteming nsulator for binding
together the two heat fin assemblies, the PTC element, the
positive terminal and the entire surface insulator, and a heat
fin assembly disposed parallel to the PTC element module;
a negative terminal disposed parallel to the heat fin assem-
bly; frames and respectively fastened to both ends of a
combined body including the PTC element module; the heat
fin assembly, and the negative terminal; and housing and
respectively fastened to both longitudinal ends of a com-
bined body including the PTC element module, the heat fin
assembly, the negative terminal, and the frames and. In
accordance with the present invention, the pre-heater has
advantages capable of more facilitating assembly and main-
tenance and remarkably improving productivity, since the
PTC element module and so on may be modulized.

10 Claims, 7 Drawing Sheets
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PTC ELEMENT MODULE AND
PRE-HEATER FOR VEHICLES INCLUDING
THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to Korean Patent
Application No. 10-2003-0081466, filed Nov. 18, 2003,
which application 1s incorporated herein fully by this refer-
ence.

TECHNICAL FIELD

The present invention relates to a PTC element module
and a pre-heater for vehicles including the same, and more
particularly, to a PTC element module for pre-heating the air
in vehicles using heat generation of a PI'C element and a
pre-heater for vehicles including the same.

BACKGROUND ART

In general vehicles, 1n order to heat the interior of the
vehicles, dehumidily or defrost a front window of the
vehicles, a heating system using heat energy ol coolant
heated by engine 1s installed therein.

In the case of this heating system, since the coolant
flowing around the engine 1s mtroduced into a heater after
the engine 1s operated, 1t should be time consuming to heat
the interior after the coolant 1s heated. Therefore, after
starting the engine, a driver must wait 1n cold for an interval
long enough to heat the interior.

Meanwhile, Korean Utility Model Publication No.
20-144945 discloses a preheating system using a PTC
(positive temperature coellicient) element 1n order to solve
the problems. A structure of the preheating system will be
described as follows.

As shown 1 FIG. 1, i an heater for vehicles including a
plurality of PTC eclements 20 for generating heat by sup-
plying power, a plurality of 1solation members 13 having
through-holes for receiving the PTC elements are installed
in a frame 11 in parallel with each other, a plurality of
radiator {ins 15 are installed between the respective 1solation
members 13 to facilitate a heat exchange, terminals (for
example, negative terminals) at one side of each PTC
clement are integrated as one member to be connected to a
power source, and terminals (for example, positive termi-
nals) at the other side of each PTC element are connected to

the power source through the medium of individually oper-
ating switches (not shown).

In addition, plates 17 and 18 are disposed between the
1solation members 13 and the radiator fins 15.

In this connection, a reference numeral*“19” designates
terminal plates installed at front and rear sides of the frame
11, one end of the plate 17 1s connected to the terminal plate
to form one negative terminal together with the frame, and
one end of the plate 18 1s connected to a wire (not shown)
to form one positive terminal, respectively.

In the aforementioned conventional pre-heater for
vehicles, since components constituting the pre-heater are
not modulized, assembly operations should be individually
performed, thereby lowering productivity and operation
performance.
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2
DISCLOSURE OF THE INVENTION

Technical Problem

Therefore, the present invention has been made 1n view of
the above-mentioned problems, and 1t 1s an object of the
present mvention to provide a PTC element module and a
pre-heater for vehicles including the same capable of readily
conforming with size of vehicles by freely varying width
and volume of modulized components, and remarkably
improving productivity by facilitating its assembly opera-
tion.

Technical Solution

In order to accomplish the above object, there 1s provided
a PTC element module of a pre-heater for vehicles including
a PTC element in accordance with the present invention
comprising: a positive terminal composed of two sheets, an
upper sheet of which has a fastening hole and upward
bended ribs formed at opposite edges of the fastening hole;
a ring-shaped insert insulator inserted between the ribs; a
PTC element inserted 1nto an inside of the insert insulator,
a bottom surface of which 1s 1n contact with a lower sheet of
the positive terminal; one heat {in assembly closely fastened
to one surface of the PTC element; another heat fin assembly
fastened to the other surface of the PTC element through the
medium of a positive terminal and an entire surface 1nsula-
tor; and a fastening insulator for binding together the heat fin
assemblies, the PTC element, the positive terminal and the
entire surface insulator.

The heat fin assembly 1s formed of a corrugated heat {in
fastened to one heat fin plate.

In addition, the fastening insulator may include a longi-
tudinally extending thin and long member and a* =™ shaped
insert member formed mmward from the thin and long mem-
ber.

Further, the PTC element and the insert insulator prefer-
ably have rectangular shapes. Meanwhile, a pre-heater for
vehicles 1n accordance with the present invention includes:
the PTC element module; a heat fin assembly disposed
parallel to the PTC element module; a negative terminal
disposed parallel to the heat fin assembly; frames respec-
tively fastened to both ends of a combined body including
the PTC element module, the heat fin assembly, and the
negative terminal; and housings respectively fastened to
both longitudinal ends of a combined body including the
PTC element module, the heat fin assembly, the negative
terminal, and the frames.

In this connection, preferably, the pre-heater additionally
includes fastening means for binding the PTC eclement
module, the heat fin assembly, and the negative terminal at
a longitudinal middle position thereof.

The both frames are preferably fastened to a heat {in of the
heat fin assembly through the medium of a fin protector.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features and advantages
ol the present invention will become more apparent from the
following detailed description when taken in conjunction
with the accompanying drawings 1n which:

FIG. 1 1s a view 1illustrating a structure of a conventional
pre-heater for vehicles, (a) of which 1s a perspective view,
and (b) of which 1s a plan view;

FIG. 2 1s a perspective view of a pre-heater for vehicles
in accordance with the present invention;
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FIG. 3 1s an exploded perspective view of a pre-heater for
vehicles 1n accordance with the present invention;

FIG. 4 1s a view 1illustrating a PTC element module
included 1n a pre-heater 1in accordance with the present
invention, (a) of which 1s a perspective view, and (b) of
which 1s an exploded perspective view;

FIG. 5 1s a view 1illustrating a PTC element module
included i1n a pre-heater 1n accordance with the present
invention, (a) of which 1s a lateral cross-sectional view taken
along the line A-A 1n FIGS. 4(a), and (») of which 1s a lateral
cross-sectional view taken along the line B-B 1n FIG. 4(a);

FIG. 6 1s a view 1illustrating processes of forming ribs of
a PTC element module included in a pre-heater 1n accor-
dance with the present invention, (a) of which 1s belore
deformation, and (b) of which 1s after deformation; and

FIG. 7 1s a perspective view 1llustrating a configuration
that a heat pin 1s fastened to a PTC element module in
accordance with the present invention.

BEST MODE FOR CARRYING OUT TH.
INVENTION

(L]

Hereinafter, a preferred embodiment of the present inven-
tion and the above basic concept will be described with
reference to accompanying drawings.

FIGS. 2 and 3 illustrate an overall structure of a pre-heater
for vehicles 1 accordance with the present invention.

As shown 1n FIGS. 2 and 3, the pre-heater for vehicles 1n
accordance with the present invention includes: a PTC
clement module 100 having a PTC element, heat {in assem-
blies 260 disposed parallel to both sides of the PTC element
module 100 respectively, negative terminals 300 disposed
parallel to the heat fin assemblies 260, frames 600 and 900
respectively fastened to lateral ends of a combined body
including the PTC element module 100, the heat {in assem-
blies 260, and the negative terminals 300, and housings 400
and 800 respectively fastened to both longitudinal ends of a
combined body including the PTC element module 100, the
heat fin assemblies 260, the negative terminals 300, and the
frames 600 and 900.

The respective components for constituting the pre-heater
tor vehicles 1n accordance with the present invention will be
described as follows.

FIGS. 4 and 5 1illustrate a structure of a PTC element
assembly 100A.

As shown 1n FIGS. 4 and 5, the PTC element assembly
100A 1includes a strip-shaped positive terminal 130 having
fastening holes 132 formed along its longitudinal direction
and ribs 131 projected from front and rear edges of the
fasteming holes 132. In order to form the PTC eclement
assembly, a thin layer (having a thickness of about 0.8 mm)
for forming the positive terminal 130 may be folded into
halves, and an upper haltf of the assembly 100A has the
fastening holes 132 for inserting the PTC element and the
ribs 131 formed at the edges of the fastening holes 132. The
ribs 131 have shapes that the front and rear edges of the
fastening holes 132 are bended up.

When there 1s no difhiculty 1n a manufacturing process, the
ribs 131 may be formed at right and left edges of the
fastening holes 132.

In addition, a thin ring-shaped insert insulator 120 1s
disposed to be closely inserted into the ribs 131.

Further, a PTC element 140 1s inserted between the ribs
131 of the positive terminal 130 through the medium of the
insert msulator 120.

Therefore, the 1nsert insulator 120 and the PTC element
140 are closely fitted between the ribs 131.
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In this state, as shown 1n FIG. 6, when side surfaces of the
ribs 131 are pressed inward by a swaging machine and so on,
the ribs 131 are deformed, and simultaneously, the insert
insulator 120 1s pushed mward to ngidly fasten the PTC
clement 140.

Meanwhile, a first heat fin plate 220 1s closely fastened to
an upper surface of the PTC element 140, and a corrugated
heat fin 200 1s 1nstalled on the first heat fin plate 220 (see
FIG. 7). Preterably, the heat fin 200 and the first heat fin
plate 220 are made of a light material such as aluminum
having a high thermal conductivity.

The heat fin 200 may be fixedly fastened to the first heat
fin plate 220 by a spot welding method.

On the other hand, when the first heat fin plate 220 1s
formed 1 a channel shape and longitudinal grooves are
formed along both 1nner sides of the channel, since a front
end of the heat fin 200 may be guided along the channel, the
heat fin 200 may be detachably installed at the fin plate 220.

In addition, a second heat fin plate 230 and a heat fin 200
are fastened to a lower surface of the positive terminal 130
through the medium of an entire surface mnsulator 150. Here,
the structure that the heat fin 200 1s installed on the second
heat fin plate 230 1s similar to that the heat fin 200 1s 1nstalled
on the first heat fin plate 220.

The first heat fin plate 220, the PTC element 140, the
positive terminal 130, the entire surface nsulator 150 and
the second heat fin plate 230 which are stacked as described
above may be bound together by a fastening insulator 170.

The fastening insulator 170 includes a longitudinally
extending thin and long member and a* <™ shaped insert
member formed inward from the thin and long member. In
addition, the fastening insulator 170 1s made of a resilient
material to securely {ix the components.

Meanwhile, the PTC element module 100, the heat fin
assembly 260, the negative terminal 300 and the frames 600
and 900 are bound by the housings 400 and 800 made of a
material such as PBT and so on, at their both ends.

Moreover, 1n order to reinforce the fastening strength,
preferably, the pre-heater additionally includes fastening
means 500 for binding the components at a longitudinal
middle position thereof. In this case, the fastening means
500 made of a clip and so on may connect the both frames
600 and 900 to each other at upper are lower surfaces of the
combined body including the PTC element module 100, the
heat {in assembly 260 and the negative terminal 300, along
its lateral direction.

In addition, the housings 400 and 800 have fastening
grooves, 1nto which ends of the channel-shaped frames 600
and 900 may be inserted, respectively.

Further, preferably, the heat fin 200 1s fastened to the
frame 600 through the medium of a fin protector 700 made
of a SUS plate to prevent the fin from deforming during
assembly or use.

INDUSTRIAL APPLICABILITY

As can be seen from the foregoing, the present mvention
has advantages capable of more facilitating assembly and
maintenance and remarkably improving productivity, since
the PTC element module and so on may be modulized.

In addition, the PTC element module and so on may be
readily adapted to another car model by modifying the
housing structure only, without additional operation, since
they are assembled as a module.

While this mvention has been described in connection
with what 1s presently considered to be the most practical
and preferred embodiment, it 1s to be understood that the
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invention 1s not limited to the disclosed embodiment and the
drawings, but, on the contrary, 1t 1s intended to cover various
modifications and variations within the spirit and scope of
the appended claims.

The invention claimed 1s:

1. A PTC element module of a pre-heater for vehicles
including a PTC element, comprising:

a positive terminal composed of two sheets, an upper
sheet of which has a fastening hole and upward bended
ribs formed at opposite edges of the fastening hole;

a ring-shaped 1nsert 1nsulator mserted between the ribs;

a PTC element inserted into an inside of the insert
insulator a bottom surface of which 1s 1n contact with
a lower sheet of the positive terminal;

one heat fin assembly closely fastened to one surface of
the PTC element;

another heat fin assembly fastened to the other surface of
the PTC eclement through the medium of a positive
terminal and an entire surface insulator:;

and a fastening insulator for binding together the two heat
fin assemblies, the PTC element, the positive terminal
and the entire surface insulator.

2. The PTC element module according to claim 1, wherein
the heat fin assembly 1s formed of a corrugated heat fin
tastened to one heat fin plate.

3. The PTC element module according to claim 1, wherein
the fastening insulator comprises a longitudinally extending,
thin and long member and a “C” shaped insert member
formed mmward from the thin and long member.

4. The PTC element module according to claim 1, wherein
the PTC element and the insert insulator have rectangular
shapes.

5. A pre-heater for vehicles comprising:

the PIC element module according to claim 1;

a heat fin assembly disposed parallel to the PTC element
module;
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a negative terminal disposed parallel to the heat {in

assembly;

frames fastened to both lateral ends of a combined body

including the PTC element module, the heat fin assem-
bly, and the negative terminal; and

housings fastened to both longitudinal ends of a combined

body including the PTC element module, the heat fin
assembly, the negative terminal, and the frames.

6. The pre-heater for vehicles according to claim 5, further
comprising fasteming means for binding together the P1C
clement module, the heat fin assembly, and the negative
terminal at a longitudinal middle position thereof.

7. The pre-heater for vehicles according to claim 5,
wherein the frames are fastened to a heat fin of the heat fin
assembly through the medium of a fin protector.

8. A pre-heater for vehicles comprising;:

the PTC element module according to claim 2;

a heat fin assembly disposed parallel to the PTC element

module;

a negative terminal disposed parallel to the heat fin

assembly;

frames fastened to both lateral ends of a combined body

including the PTC element module, the heat fin assem-
bly, and the negative terminal; and
housings fastened to both longitudinal ends of a combined
body including the PTC element module, the heat fin assem-
bly, the negative terminal, and the frames.

9. The pre-heater for vehicles according to claim 8, turther
comprising fastening means for binding together the PTC
clement module, the heat fin assembly, and the negative
terminal at a longitudinal middle position thereof.

10. The pre-heater for vehicles according to claim 8,
wherein the frames are fastened to a heat fin of the heat fin
assembly through the medium of a fin protector.

G ex x = e



	Front Page
	Drawings
	Specification
	Claims

